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mmm 

;rr * *>3 -*m-&gtf 2 RjiottK* e>, fcmraKusairf s z * 

, 6 $f>a U r©*3t5e5(a«^otl"&**i:UTa-l, 4^ 

£*iSif^3C l BB^tf) a ->f V h 5//i/$r/b3*ft£|ttftK. 

[flt#«3] C a 2 + fc e fct?M n 2 + T?*©?gtt««^fl;fe J:^/*fctt 

j£^*^/i/3-;*S£l£#2#±©*IJt*^ v;i/h^-U3iBI, v/H-r^ ;* h U 
«Hfc»»^*tJf^U 3-> y >*»631lf*i* lS£fc»2«&±©iHMT'&5ff:£ 

(1) #J3 
(2) 

SDS-^/b*ft*»ftCJ:»J, »1 1 7, 0 0 0 73rMl 6 0, 00 0*>h 



1 



2 0 0 1 -3 



#2 0 0 0-2 3 4 9 3 7 



(3) mn& 

ryyuy^y^nmmm^^^ pi»4. mm*. 7 

(4) mmum 

pH6. 0. 60&®fcl&^ $&40»M45X3 
lmMCa 2+ Wtl ^j4 5 73rS5 0^ 

(5) M?ipH 

3 5X3, 6 0#fSMfrt% PH^6. 075M6. 5 

(6) SflScfctt 

P H6. 0, 6 04MMM»T!* &3 5#M4 01C*T?££ 

(7) pHggffi 

4-C, 2 4tFMt% PH«&4. 575M10. 0 

< a -*/i/=i2/ « £ £ £ * o X, *a5fift*«©IS#«W ilLT a — 1 

n )\>mi$ * * f * y * 3 - ***** 3 «>«* * 5fm *■* 0 
, iB»tcfewswj#-t i 5»S7jcjR-rr5 y«sw» &*«*»* l 

B*i*&« z. £ ftWtfc-r**** 1 ^ 6 ©^"fftfrWB*® a ->f y b 
8 3 **# 1 75S 6 <d ^-fMKmmo a - >f y h 2> 



tfiE#2 0 0 1-3 
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[»*£io] AmxmnW&W* jrn^*w (Ba 

cillus globisporus) C9 (FE RM BP-7143) ,' 
Af-Jb^ ffU\£Xti\fl/Z. (Bacillus globisporus) CI 
1 (FERM BP-7 14 4) . *fett-tn&03glO**e**ll#S9SB«© 

*Vl/3-XM££# 2 #±0«K***1-***K:, 1 72rM 7 © 

IS 1 2 ] 1 1 8B«© a - 9 ton 3/JHHfcR*fc*U D - 

/b3-*, D-^rS/n-X, L-^r^n-^ D-^f^^h-X. D-7^^b 

-7., D-r^if/ — D-73-x, L-y/i/#-:*» *m-'a-?jn/n 
yv/uh-*, -fyv;vh MJ*-*, tn^-x, t&9- 

MW3U3] ^7C«*Si©^^fc^Ta-l, 4$0b3$//Hfr£ 

sr^-rs ^3-^i« 2 «±©««-Mr*i»*K:, 1 7bm 7 © 

[»#ffli4] *3»7ctt3MB©*S-&*^^tT«"i, 4?>3^;i4§il- 
fettS^a-^I^lt* 5 2K±©i*#, 7*W!)dft ^l/hf^PXh 
y>, r^nf^h'Jx r^n-7, 7^d^^^>. M» 

3fa®©a-w yv;i/h^;i/^nii^<D^^o 

5] *3B7Ctt5fC«©«S^«*^ bXa-1, 4 



fflE#2 0 0 1- 3 0 




#2 0 0 0-2 3 4 9 3 7 

(l->3) -«-.D-«r*atf*-'5'*- U-6) -a-D- 
*>|,3tf*/**- (1-3) -a-D-^n^y^" (I-) 

»**ie] a«Mt3Wol«W«i:bTo-l. i ******** 

3 (1^3) -a-D-^3tf9;^- (1"»6) -a-D- 

^3^7;^- (1-3) -a-D-^nbf^y^- U-) ©#*t£ 
«-D-y*alf97^- (1-3) -a-D-^nlf9^^- (1-6 

) -.-D-y/icit:*;**- d^3) -.-D-jr*3w;f*- (1 

w*ai si swa* *fcttr*ift*tnm#. *a (-6) - 

(1^3) -*-D-tf»n*9Ji'n>- (1-6 

) -a-D-^/ba**;**- d-3) -«-D-jr*3«^*- d 
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) -a-D-^nt??;*/;!/- (1-6) -a-D-mw;f*- d 

#&St*&3u 

(1-3) -a-D-^nfcT^y^- (1-6) -a-D-*ffrn\UJis 

(i-»3) -a -D-^nif^7 a-) <Dfflk*M-tzmwm 

5J»6ft*tt*. '*4 9U (-6) (1-3) 
-e-D-^3^77>^- (1-6) -a-D-^ntf^ye/;!/- (1- 

, fc£tfiM?n (-6) -a-D-^atr^yJ/^- (1-3) -a-D- 
^3»;^'- (1-6) -a-D-^l/atf^y^- (1-3) 
D-^abT^y 5//I/- (1-) ©*ra&*^**Rrall*****»638tf*''* 

[f^2 2] ameS«fc*t*K#, {-6) -a-D-*7!/ 

3tr^ 7 5/ /!/- (1-3) -a-D-^n^;^- (1-6) -a-D- 
**=nf9;5>*- (1-3) -a-D-40l/afc??;S//P- U-) 

^UTa-l, 6$r/ba*//l/*N?fc£U £ ©#5Stc*«^©^^« * 
UT « - l . 4 y^ai.Mt*M**^a-^«*«^3«-t®*«^ feai 



5 



mSE# 2 0 0 1 -3 0 
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a — f h *JHr*3«t© • — f h 

*lM*n {-6) -a-D-W^;^- (1"*3) - a -D-2>3 
^7^- (1-6) -o-D-^Ar3«/^*-.(l-*3) -a-D-^ 

frn^Jisfr- (1-0 *fett.r*ife*trtlll. 
, «8ftMf&^j:tf^Un-^>*^3S«^ia*fcli2a«±©il^&SM 

[M 2 6] /t*/uxMlcirr*«Wfc **** «rn«#^ 

(Bacillus globisporus) C9 (FERM BP-714 
3). A*)VX (Bacillus globisporus 

) Cll (FERM BP-7 14 4). *fctt**l&©*«*'C**»#* 2 

2 375M2 6©V^-f*fc*MCB«©«*B«l, *fctt£*lfc*fc«*. 

6 mM#2 0 0 1-3 0 7 7 0 1 




2000-234937 



->fy^h^«*»fcftff«***- fc *W* fc ' r **' f4r|:l { ~* 6) ~ 

«-D-y*3«/^- (l-»3) -a-D-SffrnV^JisJl- (1-6 
) - a -D-^3tf9/^- (1^3) -a-B-if^^JlyJU- (1 

[f ^2S] «»&WflI*a:tJf/*fett*flltfeil*^ DE2 0&T 
V ^^3«K£xnm« J:tF a f h ***** DV 

8*fett29t«©^fD (-6) -a-D-^I/ntr^y^l/- (1-3) 
-*-V->f)\,n*?Sis}l- (1-6) -a-D-^HfcT^y^- (1- 
3) -o-D-^^?^^- (l— ) ©^SiS^'t'S^iKE 3 ^ *fettw 

*i&^fc*ISI©$SI#&. 

[ft##3 l] Rfi, Jft& n^b^y-f-K:**^ 

) -a-D-^at;?;^- (1-6) - a -D-*>a« (1 

_ 3) _ c -d-^^;^- d-} ®*«*"****W9ii** @ ^ 
«au s 0w/w%«±«bT^*«*a2'8»a3 1 ©vN-rti^iciBm©^ 

M**3 3] iM*n (-6) - «-D-^3«7^- (1-3 
) -.-D-^a**/**- (I- 6 ) -a-D-4T*a«^^- d 
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-3) -a-D-**3W**- (l-*)' 

£ftft*trtHC* 5/7^, #*!»*. MKVRfe tiA» 

515, *feHJI*H«*«WWiC**«*«2 875M3 2©*vT*;WC««©«* 

Big, *fctirtife«tJeR©tS3&*^- 
[M(8 4] ft»* 

[«#*3 5] 573rM2 7<Z)V^*l*»K:ffi«<Z>i?->f *n {-»6) 

-„-D-^e?;^- - a -D-40l/afcf?7$//l/- U- 

[M3 6] iM*n (-6) -.-D-^aW**- (1-3 

) -«-D-y*a»^^-(i-*6) -•-D-y/ua**-'**- (i 

ft, ttftft *©fJ©*»BJt*t WWftKfJfctt. afi0»«fJtfc MM 
fcBJttt, MM. W» *L<*TZJ*»*.-»R***zbK<»im 

, g«ti«, k«**jm* siw «*Bm ftjot 

M**3 8] {-6) -o-D-iT/U3«;5/*- (1-8 

) -«-D-**3*9^**- (I"* 6 ) -a-D-^3bf5^>>^" (1 
_ 3) -..-D-^atT*/**- ©tWft*+*«W9tl*"** 

8 aa#2ooi-3 



#2 0 00-2 34 9 3 7 

[0 0 0 1] 

fctff«l/fc*^n (-6) -a-D-^Htfv^>^- (1-3) -a- 
D-^n^y^-'(l-6) -a-D-^n^y^" (1-3) - 

[0 00 2] 
[$&©&#] 

ft^5tM3-X-Xjr>f^l/>b (Dextrose Equivalent 

-de) iibTiifcbTv^. z:cDtt©*£v*%©i*, ««v £*#*3<««l 

ire, w«v^cd©, r*/»*«r***«>7*/«i» 
<ttiiwa<«iFtt* t *<* k 6a*nt^fe- r^-^-^-r 

*ij*5/-«**- ytf-fx^-f- (Journal of America 
n Chemical S c c i e t y) J . ft 7 1 * 3 5 375SS5 8R( 
1 949*) crasn-CV^J^K:, *»1CT1S9:>* (mac 
erans amylase) ^tS^iy, 6»S8*f©W 



mK#2 001-307701 



#2 00 0 — 234937 
*»MA#* W7-H 3 87 8#MU **tHW*7 - 2 13 2 8 

-X&^Hti-S^TcftW^br, $r*a-*M#K#2©a, a-M/ 

[0 00 3] 

t>, ra-n*y> -i^-**-*^' ****** HJ ~ ( Europia 

n- Journal - of Biochemistry) J, f226i, 64 
1BM64 8 (1 9 94^) Kit*, £fcLT, $r/b3-X«at#«- 1. 3«£ 
68*fc#«C»fcoTV**y*^>l^ (alternan) IC 
**^W»«r^^^^-* (alternanase) S^S^SrHlC 
j.y^^n { _* 6) - a -D-^3^7i/^- (1-3) -a-D-*> 

aW/t/*- (l-B) -«-D-**a«M**- (1-3) -«-d- 

[0 0 0 4] 

10 |HS#20.0 1-3 0 77 0 1 
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[0 0 0 5] 
[0 0 0 6] 

JRMttKT. 0 0 0-1 4 9 4 84«Mtti 

tm*2 000-2295 5 7 Ha* bfc* 3 ^> #387ctt**©«^' 

[0 0 0 7] 

(l) flUB 

ttM^MMtt UT a - 1 , 4 ^3S/MS^t*t* f *3-*«* 

_ 6 ) -«-D-y*3fcT9y^- (1-3) 
(1-6) (l-»3) -a-D-iT*3W;f 

(i->) ©«3t&^*s»Rra«££#'S" s 

(2) 

SDS-^*»f8lC*^ ^82, 00 075M1 3 2, 0 0 0*>h> 
( 3 ) ^ft & . 

11 mfE^2 00 1-3 
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(4) SSIMg 

P H6. 0. 3 0#iaRj£T?, ^4 5 73rM5 0°C 

(5) IIpH 

3 5tJ v 3 O^jKJST*. pHj&5. 0 

(6) 

P H6. 0, 60^«#T% ®40VZX+£%. 

(7) pHM 
4*C, 2 4«t% PHU4. 075M9. 0 

[0 0 0 8] 
[0 0 0 9] 

o 

[0 0 10] 
[0 0 11] 



ffiSE#2 001-3077018 



#2 0 0 0-2 3 4 9 3 7 
[0 0 12] 

*i«Stt*«ltttt<««^«'. fttc# 

M2 000-1494 8 4 #23 <fctf#M2 000-22955 7#^#T'K^ 
bfc, ±»6d«bfcW*X (Bacillus) 

fertffSRfc «--f V ^ b ******* £^#21* S 21 fctC* »J . 

Emu ^a-jvvKh^jiyfrnM^&m&Mvm&nzmbfrK 

f&t&K., *<o«Bt*tt*«AU-KK:au 3***K:J:*a-$r/u=iS//i/* 
*£*m o— fy^h^^3««®***«* *J:tf*l***i:«- 

^ v b ty jvm^mm zm%v urns* * * it r ti * *tnwt« * t>*^ 

[0 0 13] 

«4«®£*fcH*i (*e;il«3&ft 1 9 8 5^) K.mv 

13 ffiSE#2 0 0 1-3 0 7 7 0 1 



2 0 0 0 — 2 34 9 3 7 



[0 0 14] 

[a n&em 

27^ 

ma. 5.75^1. 0x1. 5BS5^m©m 

(1) fctf-£*¥«*3*> 2 7TC 



SIS 



(2) whs**!!** 2 7-C 

(3) Wtf-g^VSPWStk 2 7X3 

[c 

(1) vPfWhBfctt 

(2) -fvF-^©**sMttt 

(3) ««*6©^&J*s*tt 

(4) : »tt 

( 5 ) 4&3R©&« : Tff*ttfe*©£jfcttfcV* 

(6) tfl/7— £ : BHt 

(7) i*:BH£ 

(8) £:BStt 
: pH 5. 5#M9. 0 

Ljgg 10 75M3 5tJ 



(9) £W©$Sffl 
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#20 00-234 9 3 7 

do) mmiztttzmm : turn 
(id 9&m<xmm& mm^o^nk 

d-^;i/3-^ 5pjM^s mm 

?v±u-a, mm-tz mm 

**n-x mm*& mm 

vvy-t. mm-ts mm 

(12) DNACQGC^S : 4 0% 
[0 0 15] 

-f»;?- WJ^n^- (Bergey' s Manual of Syst 
ematic BacteriologyJ, |2i(1 9 86^) £##JCL 

(Bacillus globisporus) tcM-tSfgMre&S £ 

mister tit. «»a^jw«*e>a->fy^h^^3fiiE&& 

[0 0 16] 

i*ie»0«s*j; y ?ut?xmux (b a c i 

llus globispor us) C9il^U ¥$1 2*M J! 2 5 B£f*e 

P-7 14 3£LT^f£2*lfco 
[0 0 17] 

[0 0 18] 

[a mvmm 
^m^mm. 2 7 °c 

»fc0. 5 7JM1 . 0 X 1 . 573rS5 Am©@® 0 #JgttfcU M&&»J. « 



ffiiE#2 001-3077018 




[B 

CD *tNiH«aHt 2 7-c 

J#R:BJg **att2Hl'Cl»S2mm. 
Mil : 

*® : *m 

# (2). MtHtXMlftt*. 2 7X; 

^ : ««« 
(3) fctf-if^^&JW*** 2 71C 

(1) VPtt»:fett 

(2) -f>K-A/©&*:im 

. (3) ■«fc#e>©:*fx£jfc:BH£ 
^ (4) W®a>to*£M ' *tt 

(6) -91/r— ^:BMt 

(7) BH£ 

(8) **9-*:BMt 

(9) £W©$Kffl:pH 5. 5#M9. 0 

MJK 1075M3 5 o C 

(11) ilt«il©Jf!I«tti:«&*©**l 



l 6 



ffiE#2 001-3077018 




■ 2 0 0 0-2 3 4 9 3 7 



4fy-fen-;v AIM"*** 

(14) DNACDGC-^S :3 9% 
[0 0 19] 

JBLh©«*»ttftK:«^Vx-C, TA-^-X • ^iar* • *y • ***** 
^^•/^f'Jtni?- (Bergey' s Manual of Syst 
ematic Bacteriology], *2»(1 9 8 6*) 

t, 'j&t®t<?>mmtmLit. *«* **** «rn^#^ 

(Bacillus globisporus) 
[0 0 2 0] 

Stvfe©«*J:0*»W J »»tt' ******* ^n^*^ (Baci 

litis globisporus) C1U**U ?*12¥4fl25H# 
T*51lSiim#X^^^X^XmSW^miC^t6 U F E RM 

BP-7144il LT^tfi^tlfc. 
[0 0 2 1] 

[0 02 2] 

1 7 ffifE#2 001-3077018 



#2 0 0 0-2 3 4 9 3 7 

, 79n - 7 , ^n-^ v>-K-m y/i/tfh-M ttft 

*.«, ft* a-*-*^-*' H®***. 
, **S/9At, ^***A* *U9A* :M*U*A* »J ^> 

sftft. ** «* *y^* a/t^>*ftif#«««v^M 

[0 0 23] 

M47MS4 0T3, *F*U<tt2 0»a8 7XJ, PH4 7ES.1 
[0 0 2 4] 

1 8 ffliE^ 2001-3077018 
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[0 0 2 5] 

o 

[0 0 2 6] 

mmmmm^ aft. *mm(Da-4wh*»*»a**&**** 

r*7tbT-3C (Sepabeads) FP-DA1 8j 
V.ft*W»*WnTbW^, «WC, .^7fW (Sep 
hacry) HR S-20 0J -sr*fcJB%VfcT7-f =l*-f -*n V h^7-f 
_ % w . ha ^(Butyl-Toyopearl) 6 50MJ^;V 

Mv^n^W^-, r«rW(s«ph.c 

r y ) HR S-20 0J m^feT7^f-f-i'n7h^7^-S:ffl 
[0 0 2 7] 

19 mfE#2 0 0 1 -3 



4#2 0 0 0-2 3 4 9 3 7 

[00 2 8] 

(l) w% 

*msm*ma**tt* vxa-i, * v*n 
iftwwiot, mmmm^m^bxa-u ******* 

^2) -fr^f-M. 

SDS-m«»tt«^ OO07SM16 0, OOO^b 

(3) 
(4) 

P H6. 0. 6 0#IBLRfcT?* ^4 075^4 5^C 
lmM Ca 2+ #*TT-tt, l?J4 5BS5 0X; 

(5) SIpH 

3 5-C, BO^WEfcT*, PH$?J6. 0#M6. .5 

(6) fiKSfctt 

pHB. 0. 6 0^ft% »3 5»S4 0X3*Tf36cS 
lmM Ca 2+ Wm »40»a45TJ«M 

(7) pH» 

4-C, 2 4»W«»-e. pH»4. 5 75S10. 0 

(8) N*J67S;WKRI 

2 0 m«£#2 0 0 1 -3 0 7 7 0 1 



#2 0 0 0-2 3 4 9 3 7 



?usyy-Ayy-v)y-*vy-*J*v-*»*y-7xX7*y-n 
4t/y-4vu4t/y 

[0 0 2 9] 

>lWA**D*ttWWI (EC 2. 4. 1. 18) T!«lbfciMtft«V^ 

?-^-ni/-^-7>F-'J W f» K • AX (Han 

dbook of Amylases and Related Enzyme 
s j , 7l-3tf=e> • ^l/Xtt OWt) (1 9 8 8*) KlWRSnTV**, a -7 
(EC 3. 2. 1. 1) , *-7*9-* (EC 3. 2. 1. 2) 
,^bb'Jt-^7^-f (EC 3. 2. 1. H6)>^^b 
5t-^T55-g (EC 3. 2. 1. 60) , 

^bAW-^W57-f (EC 3. 2. 1. 9 8)fc 

O. 2. 1. 4 1), -fyr**-* (EC 

3. 2. i. es) tezmn&wmmzft%z-&zzt%mM'c&z>* 

[0 0 3 0] 

■CfcoTfc, *fcJM»«. *lf**fej;©*TW»-e*oT*»J:< 
[0 0 3 1] 

*M®«»£»<* b T -b§3©3!§t 6 fc »J * * « » 9 "* * 

^/ba-JU *J/n-^ ^^h-X, 77^h-^ 79*^-*. 7 

2 1 mSE#2 0 0 1-3 



#2 0 0 0 — 2 3 4 9 3 7 



[0 0 3 2] 
[0 0 3 3] 

*L<tt3 0 7>M4 5TC«5£©SS&«V^S. KffrpHli, MS, 4. 
[0 0 3 4] 

y v/b h ^HwtttSWif ^ h fr/i/*****©***** 

2 2 W20 0 1 -3 
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[0 0 3 5] 

e«t*«ic^i>t»«* #»7e**c « ->rv^ h **** 

( 2 ) a->fvv^bi/«i^, M3*«c<f y^h^*iW 
hS/;v«S^1-5«l®o#S7c^^3-^»©3E*msc^^^Sit 

(3) *|V*T, a — f WA/ h s/*W**tt, *©*«7c*«K:>fyv*h 

(4) «y»anfctwtau : m u) (3) 

[003 6] 
[0 0 3 7] 

2 3 ffi|E#2 0 0 1-3 



^2000-234937 



[0 0 3 8] 

b ^t»t« a->fV^h ^SfWISIl: ********* 

[0 0 3 9] 
[0 0 4 0] 

±«<0 J R**fettWK:*oT#6iife»«t^ ***** ifcttiftft** 

tsMft^tnwRfc^^®***^** 41 ****- sne> * 
&tttT*hy*£iw*XK***n* ***************** 

% Slc ^ .-7**-* f-7**-* **=»T* 

(EC 3. 2. 1. 3)&^a-WJ/^ (EC 3. 2. 1 
. 2 0) fc£©W*»l/TV<**®«®** 

a 2 *a ju^Htx*** srtms. 

[0 0 4 1] 

2 4 ffiSE#2 0 0 1-3 
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-mm-eh*)* nxx* »we5 8-2S799*&*, « 5 8-7 25 

[0 0 4 2] 
[0 0 4 3] 

IHtHlMtntfi^ *««»«TXttl«a8r5 0%SU: 

Sfc»J0. i»a2 0%©«S*«#TTf* ««9 5t;«t. «L<ttioa 

[0 0 4 4] 
[004 5] 

*,tv>*. roB, (***) WH;^ *«**n* 

2 5 ffiSE#2 0 0 1 -3 0 7 7 0 1 8 



2 000—2 34937 



[004 6] 

mmvxmtmwibv. awe* 

[0 04 7] 

AK*Afe «3MI* MBit**' iBKHft^fcl/T. Sfcfcft »fc 
[0 04 8] 

fcbT«r*M. * F **' ***** * 

n,* b ifcDis^j n y -tww* « - * u 3 tsfr%^* is h\ v -v*y 

2 6 mSE#2 0 0 1-3 0 7 7 0 1 



#2 00 0-234937 



7)V7 TJ*K O 7 U -7s £© 1 mXlt 2 «SU:©lf tm^lffc^ilftM 

[004 9] 

[00 50] 

3cO«3>, go9>, y-X W^ry^, $&£^©#*K i^a.-® 

mam. aa, v—fe~^^if©^« B m &®v— #v 



miE#2 0 0 1-3 0 




#2 0 00-234937 



&§?a> « a, *a. 
jutR'am* £-/i/fc£<z>e3B, », aar, s;*-*, 

JMPSJa-;*, jpjta-t-, Mtsr, «U»*-:fi!ft£®lp 
&&a. JIKitt, K *WFftft, «r«ftft<fc^0) 

, m& **, s> ft*^a>jaw»«©fe«)©fsi», 

.ffttftiftLha-ttSBft&Tfttffl-rsci^^-esjs. mi, p& 

> EUaifeifKi^JtcJSfll-etS. ^>jf-7in>- ffil -0, - r 

>**>f >f>J/ayx ^a=e>, ^n5^f>, X.iJhUJKx 

^ IPttfiWa^-n/^^ftifCD^^V^*, BCG9?fX H#IK&*7 

epa, dha, Tv^Fym&zomm^mmmmmzititzvsLXTfr 

3f*, X»;/K>i^X, 7D1/7X^ 7DXldpx, ^D*«JXX*X4H 



ffifE#2 001-3077018 



^2 00 0-234937 
[0 0 5 1] 

, mr, wl » ^ ^ ** 

, Hftfti!A»Oif 1%£Lt * a * L< 
it i %jsa±^-& i/ «> * ©##an?* * . 

[00 5 2] 
[00 5 3] 

) 1. 5w/v%, 'JV»'J^0. U/vl U^-^hU^A'l 

2#&0. 0 6w/v%,8ivn^A- 7*S0- 05v/vl 

5 0 0ml«Hft75Wi:l0 0mlfc^ *- b 

C9 (FERM BP-7 14 3) 2 7T3, 2 3 0 r p mT?4 8'»W 

n«aft**ufc*. a^bT««M***»** fc . ate, 

«Ji*ft*-h^l/-^ (12 0X5, 15^H) U «*bfe«, 
[0 0 54] 

3/, «SK (#*tt6 : 4 : 1) , *M*1/- hfcbt***** r*-*** 
*6 0J (7/1/5*1/- K 2 0X2 0 cm) tfl^BMt*f'J*^ 

2 9 mU®2 001-3077018 



#2 0 0 0-2 3 4 9 3 7 



mo. * lalMKW*-* ^ i?7x^75>-7~ 
[0 0 5 5] 

v*t, «t h y ^ At-? r 2 iciiu 2nmut, 
7 ^ t>PK2 i sj i: r^^>f^>wA3 oj &MVNTM> »*u se> 
*y*mam n ra4 i i j u «*#t?r*u «waibfc« 

[0 0 5 6] 

•T*. ) ^fefc^, Hit*****:, W^IO. 8 4^C#-lf- 
. HPLCtt, r^H^S 8 *** (Shodex) KS-801*^ 

omx^\ mnusmmm tk i - s o 1 2 j * 

[0 0 5 7] 
[0 0 5 8] 

3 0 «2 0 0 1-3 




4#2 00 0-234937 

m mm tfab-msj ) v^tza. mmi^-Juiym^* 

:/#WicftffiS*u *Wt«*UW#e.4 8tfesit«bfe 0 

[0 0 59] 

& &sSHK«ifTe&* r frfr o fc. 

[0 0 6 0] 

Sfeic, #«WV»t«««Wl ®NMR) fcffofcfc^ M2\Z 

^J^-**-**'***"*^- (Buropiaa Journal 
of Biochemistry) J > 64 1M64 81 (1 9 94^) tC 

- (1-3) -a-D-itfiaWJW- (1-6) -«-D-iT*3«y 

5,*- (i-8) -«-D-^aW^^- 

, *«©«a#B4C»1^H* IP*>, *-f*H (-6) -a-D-*> 
3»;**- (1-3) -a-D-^ae?;^- (1-6) -a-D- 

[0 0 6 1] 
[HI&3] 

mmm® m&* my*?***** * ^*****wt) 4 . 

iBt) 1. 8w/vl »J>ti*9W0. lw/vl y^-^bU** 

3 1 ffifE^ 2 001-3077018 



2 000-234937 



. 12**0. 06w/v*/^^-7*»O. 0 5w/vO/o, * 

5 0 0 »l«3**** aK: 1 ° ° m 1 

C9 (PERM BP-7143) t«U 27«C, 2 3 0 rpmT*4 
[0 0 6 2] 

2 7X) PH6. 0^18. 0*C«OO, 4 8*WWWMMIbfc- 

, ^*©*^©c,-^y^b^^^SI^^M0. 45 

MftMttBHO. B6tt/»lt»9.»«» 0 ' OOOrpnu 

-^y^h^W«l**««» 0 - 4 5*tt/ml©«tt OtlStt» 
8, 110#t)T% .->fyT*hf*»WB«l. 5JMfc/mlO«tt 

f2 e, 9 o om) ^ .«»BrtMy«stttt* 0 - 9 5J ^ /ml ( 

,17, 10 0W T'&ofc. 



[0 0 6 3] 

^lOOmMMit (PHB. 0) t Ci»S^S^J:U 

0. BmlCMKO. 5ml*«, 8 5TJt6 0*««K»U *<Dfi* 

[0 0 6 4] 

3 2 ffiiE#2 0 0 1-3 0 7 7 0 1 8 




#2 000-234937 

tfcsid loomummmsm (pH6. o ^igitifitu 

g$tO. 5ml}CiilO. 5mlflt!x.T, 3 5 1C X 3 0 ftmBmRfa U 
£fS?££l O^it^L/TH^t^ihS-ftfe^, *©£j«#C£K:£&-f<53ii 
^E3«l^^3~^©e)^, £©^;i/:3-;*ft&^;b=i-x;fr3f^#-i?&T!j£ 

[0 06 5] 

o j , ftGit^m^ttMrn) mm 2 w/ v % * & s * e> 5 o mummmmm 
( P H6. o) izmm^s^WLth. zamnmo. smuzmmmo. 5m 

1 HD^T, 3 5 -C X 6 0 #OTS§£& U ^©&JM& 1 0 0 XJT? 1 0 

3H,T£&*#iL£-&fc^ Hie, o-^j/M (^a^ fh^yxfji 

(•^^-fe^ft^Xm^^lR^) 2 7 ifift/m 1 £ Z&ti 5 0 mMft^^W 
(pH5. 0) lmUMt, 5 0X1X6 OftmmMV, ^©?££ 1 0 0VX 
1 0^»ilLtfi5:MStfet, »Mg*£^i&l tC|Bii©HPLC 

i^wici ^^©^ik©^*^^^^^,, 

[0 0 6 6] 

[Dlifc4] 

[H^4-l] 

OWi/* ^d^tK;i/x c 9 fi&0i?i©Mf> 

m 3 xm e> *i fc^±» 1 8 l % 8 o %Mmifc£wix mi h x 4 -c , 24 

raOTbfe^ ^©&«®«»#II (10, OOOrpm, 3 0#K) 
LX&SLhl 0mUV>mmmm (PH7. 5) JC^^ PU>l«&e*H,T^ 
^LTiTOi§»f4 0 0ml£#k. Z(DmBmm*. #H!fi© a --f V h 

i/^^all^ii?Stt^8, 1 1 of St, «->fy7;i/he/;»ii 

?Sffi£24, 7O0#t^itHiMtt^l 5, 6 0 0#^UTV%fe 



ftfE# 2001-3077018 



^2000-234937 



-4»V»h*»WmW****tt** D » irM ' T*A\£-X (S e p a 
beads) FP-DAlSj^CWhltC b&- ^CD 

iSIIUMg^lOmM^KSt* (PH7. 0) OMfU *«i 

J^rt7^^(Sephacryl)HR S -2 0 OJ «r*ft«*^ 
7 ^-^^nYh^7>f- («5 00ml) tftbfc. #St?S«& 
*tt. r«rm(S.phtcr7l)HR S-2 0 0j*/MC*»b 

m M^100mM®^r^>WKWt^^ 

wrjunmKmmM&**z*n«K*» m * 1 '*- ****** 

[0 0 6 7] 
[0 0 6 8] 

3 4 m§E# 2 00 1-3 



#2 0 0 0-2 3 4 9 3 7 



^miOmMy>WSI (pH7. 0) KtttfU *®W»t*» 

oyopearl) 6 5 0M1 Wffl^I*^7h^7>f- (« 3 
5 0 ml) KKRUfe. tftfttt. W*-ha/t-;i/ (Butyl-T.oyo 
pearl) 6 50MJ WWIU ^lM^0M©'J-7^Wb 

>nmt (pht. o) ic^ffb, ^©awai*^*^^**** 

^.^(Sephacryl) HR S-200J m»^T7^ 
[0 0 6 9] 





<x - >f v* 5 ?^ H ^ 




(96) 






8, 1 10 


0. 1 2 


100 






7, 450 


0. 56 


91. 


9 




5, 850 


1. 03 


72. 


1 




4. 040 


8. 7 2 


4 9. 


8 




3, 070 


1 0. 6 


37. 


_8 


77 4-^*-*^**** 


I 1. 870 


1 3. 6 


23. 


1 



[0 0 7 0] 

[0 0 7 1] 
[HSfe4-3] 

35 &fiE#2 0 0 1-3 



#2 0 0 0-2 3 4 9 3 7 



lM«ftft«10iiiMUy«WWt (PH7. 0) KlSMfU 
^ILT^fc^, *V-IW*«I W*- (Butyl 
-Toy ope a rl) 850MJ nth^7^ 
I350ml)'C*bfc. W*-h3/t-* (Butyl-To 

yopearl) 6 5 0MJ **IC«»U *ftlM»fe 0M©!>=7«T*** 

i>bT!*HJS*fcfc"* tUMK»o. 3MWeWb»«««^ * 

^ rt 77 * UACSephacryl) HR S - 2 0 0 J Jf»*B»±T 
[007 2] 

[«2] 



x s 






(%) 


%m±m 


2 6, 90 0 


0.4 1 


10 0 




24, 70 0 


1. 85 


91. 8 




19. 40 0 


3. 41 


72. 1 




13. 400 


1 8. 6 


49. 8 




10, ooo 


2 1.3 


37. 2 




6, 460 


26. 9 


24. 0 



[0 0 7 3] 
[ft* 5] 

tt*t> 



3 6 



ffiSE#20 0 1-3 



4#2 0 0 0-2 3 4 9 3 7 



0, OOO^hVt&ofe. 
[0 0 7 4] 

[0 0 7 5} 

ca 2+ «Tu m M»«tfc. r*,e> 

P H6. 0, e0WWt«4 0TJ (C. 2+ *#*>***5T5(Ce 

ofe. *WK©«Kft«tt^ MM <2 0mlfflW»WU pHB. 0) * 
C a 2 + ###T* fctt 1 niiWETtWC 6 0*H*»U **bfc* 

wrewWfittMWifc^* 1 ^**- ****** *•** 

#,H60«MHt^^ 2 4*Hff#bfc«, PH5:6. 0ICHSU 

a , »4 0TJ*T? (Ca 2+ lmM#«) T*, pH**tttt*4. 

[0 0 7 6] 

37 ffiS^200 1-3 



= 2 0 00-234 9 3 7 



[0 0 7 7] 



1*3] 




[0 0 7 8] 



2 + Cu 2+ > EDT 



[0 0 79] 

»H i ic^-rr * ; iwu u u y > - o «/ v - y 

[0 0 8 0] 

*ft4 ~ 3 CD*!ST?ff «:»» «->fV^ b SDS "*' J 

' t,T*^O^W*^^^*» 112 ' 0 00±2 °' °°° 
[0 0 8 1] 



3 8 



ffiMf2 001-3077018 



2 0 0 0-2 3 4 9 3 7 



^ftfeUrS, ^««P i^ 5 - 5±0 - 5 ***^ fe " 
[0 08 2] 

sis 9 (ukcmmd >®io (ph«*») fe^fe. mm^mum^ p 

H6 0, 3 0^^4 510, ISpHU 8BT3, »0MIBW«6 
OT'fcofc WW (2 0B1MWMMW. PH6 

* 0) ^«ic6 0^#b, #»Ut..«W-*«H»'* tW 

9. 0"Cfeofco 

[0 08 3] 

[0 0 84] 

[*4] 




[0 0 8 5] 



3 9 



ffi§E4$2 001-3077018 



#2000-234931 

[0 0 8 6] 

[0 0 8 7] 
[^6] 

<;1fw ym?**** c l i*6©«--f y*/H» ****** 

*-*hJ 1. 8w/y%, iJ>«H*U^0. lw/vl 'Jyf-t M> 
9 A .12#tO. 06w/vl^n^'7#S0. 0 5w/v% 
, 500ml^7WiCl00mlfoA 

n ^^9.^^121^ 2o«iu Wit, ^ne 

**** Cll.CFERM BP-7144)%iSU271C, 23 0 rp 

mT*4 8»l>HWHI^l'fe*®**«* k, ' fe ' 
[00 8 8] 

, Mm. ^ua^v^ut, g«iv/v%«u mm 

27«C, PH6. 0»M8. OiC^O, 4 8^MW«tfe„ 

% «WH«©*WWStttt»o. 5 5m^/ m iT% .-^y^b^WW 
ftflftttftl. 8*tt/ml-C, IWtSJttSttlttll. HMft/mlTf*»J 
!*W3*(10, OOOrpm, 3 0^) LTH*bfc±*»l 8 L©»* • 

4 0 ffiSE^2 001-3077018 



^2000-2349 37 




[0 0 8 9] 

BOI7] 

»8*#&ftfc*»i:*»l 8LS80%j^c^S^4TC, 24 
M**b£fe *©IWf«»»*»MI (1 0, 0 0 0 r pm, 3 0*H) 
U »10mM'J>i«(pH7. 5) OMMfc. **M»C*bT3i 

■^^ a «ifti«»w(»ft8. 440m «-4v™iMW®wm® 

ftft»2 8 9 OOOmWMtt^ 17 ' 7 0 0»ttft*t*ifc 
ads) FP-DA13J^mv^fc>f^^^D^^^7^- lC ^ bfe 

. r*/tlf-X (Sepabeads) FP 
HDA1 8 j MOT*rt»^- ^iliHM^ 

mi OmM^W«i (PH7. 0) WtffU 
TffMfttt* TV*** • ^r^T - /W***«*Att» r *^ y 
U;V(Sephacryl) HR S-2 0 Oj mffl^^f^f 

(«5 0 0m i) c«bfe. r«r*u* 

(Sephacryl) HR S-200J W«fU «»1^OM0 
^ mi ;x>K KC^T, 7^fh9t^O m M^lOO mM 0 



4 1 



2001-3077018 



#2 00 0 — 234937 



U , IMM* &««EI«l&&«"r *»tttt*»W<D a-^fVT^ 
[009 0] 

[0 0 9 1] 
1*1*7-2] ' 

xmm® a-4wv h s/juyfrnmM&immmfr* 1 Mm&*$ti iom 
mu>m«« (pH7. o) Kmtu *<Dmmmz&&&mvxxm®z& 

*y-ffcdtertt« r^-h3^-A (Butyl - Toy op earl 
) 6 5 OMj ^^V^Wn7h^77>f- (>f;i/*3 5 0ml) IZ&V 
fee TzT+fr- h HA'-;]/ (Butyl-Toyopearl) 65 

omj y/i/jcftj§u ^iM^e>0M©y-T^5^x>hT*^ms-frfefcr 

m^m^htc. nm* zammsLttiMk&ttttiomMvymitmm (ph 
7. o) cawfu *©a*f«fc»^«bT^»*&»ss, ^77^^!/ ( 

Sephacryl) HR S — 2 0 Oj ^;i/5:M^fc77>f-f^-^07h 
[0 0 9 2] 



ffiSE#2 0 0 1 -3 



#2 000-234937 



x m 


a — f V7^/ h V^4/3 
8K&£BSSttft 
(Sift) 




JR * 
(%) 


%m±m 


9, 180 


0. 14 


100 




8. 440 


0. 60 


91. 9 




6, 6 2 0 


1. 08 


72. 1 


« 


4, 130 


8. 83 


45. 0 




3. 3 1 0 


11.0 


36. 1 




2, 000 


1 3. 4 


21. 8 



[0 0 9 3] 

[0 0 9 4] 
CHS&7-3] 

iM«4g&*tri omM»jv«iw« (pH7. o) ca*ru *©a«f*&a« 

j&dfr*bT*»%*M, *y-«**lt» iW/l/- h HA-^/ (Butyl 
-Toy ope a r 1) 6 5 OMj tfJUZm^W? D7 b ^9 7<f - 
S3 5 0ml) {C&bfc. r^/b- K3/5-/1/ (Butyl -To 

yopearl) 6 5 OMj ^;i/tC^L/, H^lMii)^OM0>J-r^i?X 
>hT?»fflS-efei:i5/«*««»0. 3M#fiT?^bfc#3il#SfflU # 

Mu>»ww« (pH7. o) Kmrnu wmffimtMto&mvTxmiitto 

rt77^"J^ (Sephacryl) HR S - 2 0 0 J) V^7 



ffiIE#2 0 0 1 -3 0 



#200 0-234 9 37 



[0 0 9 5] 

[*6] 



X s 


a-4 V7*h 




IR 0 








(%) 




ttft 






mm 


30, 400 


0.4 5 


100 




28, 000 


1.9 8 


92. 1 




21, 800 


3. 56 


7 1. 7 


77 -f — VM — * 5 


13, 700 


2 1.9 


45. 1 




10, 300 


2 3. 4 


33. 9 


77 4 — f>f-*7AM 


5, 510 


2 9. 6 


18. 1 



[0 0 9 6] 

d s - y 7 * y n> r ^ Ftf (^f/i/ilS 7 . 5 w/ y y 0 ) u 

S) i:itijbT*^©^SS:M^bfcfcr5, ^I»1 3 7, 0 0 0±2 

o, o'ooif;i/b>t'feofc, 

[0 0 9 7] 

iftgga - >f y T^/ F ?Jl nm$t&$B$&&& £2w/v%7>7t7>f> 

©m&»#>fcfc~a>, *«&ttp i»5. 2±o. 5t*ofe. 

[0 0 9 8] 



ffiE#2 0 0.1-3 0 



#2 0 0 0-2 3 4 9 3 7 



, fifi©j#BK:oV**ttt, C a 2 + ##&Til 1 mM#4T«l/t. 21*1 & 
<D&M*m 13. C&K®IMi) , 014 (pH©0#) Sr^Lfe. ^©MMM 
gtt> PH6. 0, B04MBK«"e»4 5'C (Ca 2+ ##«), $5 0°C (C 
a 2 + lmM#^E) , MSipHtt, 3 5TC, 6 0^M/S«6. O^ofe. 

^I(2 0mMiSgii||rI. pH6. 0) SCa 2 
+ ^#*T*fe«lmM#«TT'#mStC6 0^TO#b, £§#*T 

5 0mMlfI^4TC, 2 4 BIHf&f* U PH& 6. 0JCMBU3S#"r 

) > HI 6 (pH^t) {Catbfeo *»SR<Z>MScJfeea:J»4 O^T? (Ca 
2 +3^##) , ^4 5"C^T* (Ca 2 + lmM##) pH5K€ttttj»5. .0 
75M10. 0t?&ofco 
[0 0 9 9] 

[oioo] 

1^7] 







£1W*> 


mm. (%) 




10 0 


Hg I+ 


4 


Zn I+ 


9 1 


Ba ,+ 


6 5 


Mg 2+ 


9 8 


Sr i+ 


8 3 


Ca l+ 


109 


Pb i+ 


1 0 1 


Co 8+ 


9 6 


Fe" 


100 


Cu J+ 


2 3 


Fe ,+ 


10 2 


Ni 2+ 


9 3 


Mn I+ 


142 


Al l+ 


1 0 0 


EDTA 


24 



[0 10 1] 

&7®*S£*x&IB&*>fcJ:3lC, #»*?SttWU Hg 2+ , Cu 2+ , EDT 
AT?^L<PI«£*l> Ba U , S r 2+ ^PlW$nfc„ Ca 2+ , Mn 2+ T? 



ft§Ef£2 0 0 1 -3 0 



#2 0 0 0-2 3 4 9 3 7 



[0 10 2] 

*H8f## i Jc^-r r s ; MBIN 5MB* n > -/t y y — tr y y — fe y > - n 
4*/y-?v */y-yxrt?*y-u>(i/y-<{ yn>f i/ya>NM$B7$.JWm 

[0 10 3] 

^©N«7^ y M£tJil£&&£tt 5-1 ©/i*;i/^ • if S/tf/i/xc 9 a 

j mmmz. w i ra-r 7 ^ j mmn^ u*/y-xvy- 

■fey>— fey y-n>f i/y-ifv */y-Txr%^y-n^i/y--ivn4*/y 

[0 104] 
[H&8-2] 
<a->fy7^h ^/HE£SiR©ttK> 

7 - 3 ©#8sT?#fc»« a - >f y h S'MIMIA £ s D s - # y 

r^y>n/7^ wjummm&i (^817. 5w/v%) ic«u ra^ic^m 

LT#»5R©^*&atebfcfc£3, 0 00 + 2 0, 0 0 0 

[0 10 5] 

a • 77^>>7 • /wtfxftfcS) #**miM<y7*y/u7s f^/u*** 

Ift&tC&U ftttffe, g&A>K-J3J:tJf^©pH-S:?II€b*C*0*©Wjfe* 
WctrS, ^«j&fcfcplil$5. 6±0. 5T*&o£. 
[0 10 6] 



m!E# 2 0 0 1-3 0 



#2 0 0 0-2 3 4 9 3 7 



pH6. 0, 3 O^K0T*^J5 Or. IlpHU 3 5t), 3 0^|BKlST?» 
5. 0T*£o£ 0 *»SR©aftSS?*tttt, liSft (2 0mMlW« 

pH6. o) &#asKi6 0dia«f#u ##tfc^> 38#«siRiStt 

ZMMtZZtK. **l^*l©*§*£@19 (?Sgg£&)> 020 
(pH^f) tC^Lfco *»HOMS^«tt*!r4 0TC*T?T?, pHMli 
»4. 5#M9. OT'&ofc. 
[0 10 7] 

[0 10 8] 

»8] 





ffi*fStt (96) 




ftttim (96) 




100 


Hg 


2 


Zn" 


83 


Ba" 


90 


Mg t+ 


91 


Sr" 


9 3 


Ca i+ 


9 1 


Pb* + 


74 


Co'* 


89 


Fe ,+ 


104 


Cu" 


56 


Fe 1+ 


88 


Ni !4 


89 


Mn ,+ 


93 ! 


Al s+ 


89 


EDTA 


98 : 



[0 10 9] 
[0 1 1 0] 

*^ON*Sgr^ JWMM*> ^^nf^yv-iry^r- ; Ef r ;i/4 7 3A 



ffifE# 2 0 0 1-3 



#2 0 0 0 — 2 3 4 9 3 7 



SBBW* 3 Kf&irT $ j wmftOM v u >f */y-7*rt?*fyn- tfv*/y- 
Ayy-*ui/y-\LttVy-7 t 7~y-"7u V y-f-ui/y-y-VisyaN 

ggR5-2©w/i/x ^ntr^7if;i/^ C9ft*©o--f y^b^W^w 

y man*, names w snai## 4 tc^-rr^ y nnwa-f y n >r - 7 

xrt?*pyWt-?v i/y-Avy- s ?u*/y-nxi L py-75=-y-7u u > 

[0111] 

[JUft9] 

< a -> f y h s/^^3«*t5feijaw® r $ j mm> 

[2U&9-1] 
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yfSiCAft, «^K:ia«S*ft*«&»&2 oiBfl«S6 5°cfre>2 0t: 

©B«ttW©l«&B2 5 ft*?. »wt» »j&t&itt»&Mv*T#«L«»R 
*tSIii:bti, 3 6 o gZmULfr. ££>jc, 6 0t;t*3iirMUi 

1 7 0 g#fc„ ^e>tlfc^ H H H ^©M^S:HPLC^ 



mE#2 0 0 1-3 



#2000-234937 

[0 16 9] 

<fce>ic &&mmft (2 e) tvxio. i° , 1 5, 2 0 , 2 0. 3 0 &&z$ 

2 5. 5° fc^fc-tsM*^? h;i/tf#e>*ifc. 2;©^^*©* 

[0 17 0] 

l#^©#kffl^SS*M^#fg&£*K S ^S2 8 0TC#ja^e>38t^ 
y m#?9 fc»J4M5 ^0*^l6J8t b T 1 ©* tf 
[0 17 1] 

, ?W14 0*CiC^Lfc^>f;Wl^cflC^©^^X^S:3 O&IBHRflb 
fc, #&*ifc«=RH8»5lc&»*x»iaff«*e»*fl/fci:^5, MSI«©5 75 

(2 6) ilUT, 8. 8', 16. 6', 17. 0° ^18. 2° 



7 1 
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[0172] 
[ft* 2 2] 

<tefc*gn^©»> 

ftbfttzLZ, M^nmm<D 5 6 **»s©»*x»ia0f ^ * i -^tk^s 

©%»©£«£< JUfcU, S3 0 (X^«S4 Or) . @3 1 (jS£f£#Sg 
12 0X3) IC^-Ti^iC iftHtWI (2 0) ilbT, 10. 8°, 14. 7° 
, 15. 0 \ 15. 7° ££#2 1. 5° fe4(mfcf*ia*f:***h*##& 

^^^©^-X^^&OlftfcMU JC3&»«l9©««ia«5 7JrM6**» 
^©=fo©fej;tKl^}!K^©fe©i:i:b^^ > f^«TbTfcy, ^iWUI' < 
7«;i/7 7>0 ©*«E9«^#ftbTV^3fc««flWbfe. £©££#&, X£ 
tt*4 0X3©#&©*£fc»4. 2%^tT*RBS«»*tt. *©*^ft.*t«« 

C«««dMfbfe4irS. 03 2KI^-r«J:^K:, **2 7 0T3flB*&«RH« 

©««Mifc*ii.&n*a*i*^©** 5 tffiKs*ifc. 
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[0 17 3] 

U&i 0J5M9 0V^®7kKM*zmMm®ffiam&*M*&fcto* 

zxrxwmmK* iomi ftAti. **nc*§&2 o ®^-e#6»ns^Eg!e 
»&«&ru »pic3t-r**-eaflei obm9 omau^e>2Brin#i 

[0 174] 
»2 3] 



SJS CO 


mmm (%) 


1 0 


3 0. 3 


3 0 


34. 2 


5 0 


4 2. 6 


7 0 


5 3. 0 


9 0 


7 0. 5 



[0 17 5] 



»ofc*, 1 2 o^t*3 075ii9 o^mmmhho n*** znmmvm&m 
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[0 17 6] 
»24] 



(#) . 


(A4 8 Onm) 


mm (,%) 


0 


0. 00 


100 


3 0 


0. 00 


100 


6 0 


0. 00 


100 


9 0 


0. 00 


100 



W [0 17 7] 

^24 cdh[jii» wmmimmt 1 2 o t; ammm? % 

[0 17 8] 
[H*2 5] 

HS&2 0©^l?#e)tl5^eg!fi|5^rM6^*M^S:#@©^M (2 0m 

, 1001CT'24Wibfc o **l t>m%.®m&m<DWfe£. H P L 

CgCiSlflitSllot. 4 80nm££W£l cm-fe;i/^©lK 

[0 17 9] 



7 4 
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[£25] 





^HSK (A4 80om) 


mm (96) 


2. o asmo 


0. 0 0 


93 


3. o'mm 


0. 00 


100 


4. 0 (fi@) 


0. 00 


100 


5. o <mo 


0. 00 


10 0 


6. o <h;x-«) 


0. 00 


10 0 


7. o (.h*)x-mm) 


0. 00 


100 


8. 0 -<HJX-Jfttt) 


0. 0 0 


100 


9. 0 (TV^-f^) 


0. 00 


100 


10. 0 (T^-'fA) 


0. 0 0 


10 0 



[0180] 

$2 5 bWbfr&Z? ftRESlfeti&tttt 120"C ©asa-e 2 4 Hf 

IHfln*bT*u pH 272rMl 0©j£^HT^li&<, p H 2 IC^V>T«IW© 

t-^t. mtkwm&&^T>nm®> jwrtu*. ph 3 #£5 cdmsh. pH6 

[0181] 

[HJIfc2 6] 

H^2 0©^S5-e#&*l6*«ia«575M6**ttftS:*JC*»U 3*>K* 
P H7. OiCiibfel w/v%^U2/>ftfrtM Ow/v%*ttra&ttfcM 

/WjOStt 4 8 0 nmlCfei-tS 1 c mt^©MlC«k*J 

WfrLfc. »*&3S2 6K:.3* , r. 
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[0 18 2] 
[*2 6] 





^H&J£ (A480am) 


o 


0. 00 


3 0 


0. 00 


6 0 


0. 00 


9 0 


0.0 0 



[0 18 3] 

[0 18 4] 

0OH2 7] 

H^2 0©^-e#e>tlS^M5^rM6-g"7|cMai:ttlR3KU^^h> (H 

#i^§3) £*®M*yykfc&frhs 5 w/ v U ^ h > Sr^tf lOw/v 

ffe, 1 2 0*CT?3 0»I9 O^iBaUfcc g«T*&#^> **l€»©*fe«fe* 
^7>^i:bTTOlC»Lfeo *&S»> 4 8 0nmCmicmW© 

[0 18 5] 
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[*2 7] 



toflMM. (AO 


ffil (A4 8 0nm) 


0 


0.0 0 


3 0 


b. o o 


6 0 


0. 0 0 


9 0 


0.0 0 



[0 18 6] 

[0187] 
[HJR2 8] 

[0 18 8] 
[0 18 9] 
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[*2 8] 



& g= <EJ 








/ f J - » 


6. 7 1 


2. 9 2 


3. 9 J - )V 


17. 26 


8. 9 2 j 


& m 


j 67. 74 


3 0.5 7 j 



[0190] 

[0 19 1] 
[Hlfc2 9] 
<tf«c&> 

MfcB||©ire«tt, ^«f©i& 2 0 o fee 

[0192] 
[M3 0] 

<»ftttlttl> 

H^2 0©^T?#e>tlS^E5B|5BM6^2fc^AS:fflV^T, rB*ft£& 
5g^£SSj , f4 3i, ^2 3 7JS2 9H (1 9 9 0#) fC|B^©TO^©^ 

[0 19 3] 
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[512 9] 



M- ft * X 


mmm\txmmm <%) 






h-'l/ (*HD 




0. 0 


0. 0 j 




0. 0 


0. 0 




| 0. 0 


0. 0 




0. 7 4 


4. 0 



[0 19 4] 

lir * ^ — fe-T*^ < m a n-r, ±oti* craft $ 

«* * *: i / 5 6*tt*& u , araH«#«»T rafts tie < v^ittssr n 

[0195] 
[^3 1] 

<aaMtwii> 

-rL-hUi/a^-;!/ • IMx;/;* • 7> K • tf#^ ^ Hi?- (J o u rn 
al of Nutritional Science and Vitamino 
1 o gy) j , &3 7*, 3§5 2 975M544S (19 9 1*) lC|2«©Oku 

moo. iMmm*m+hvv&7mmKumLfz%<Dzm^tz B mKmmitw 

ttWJ§W£M& g3fc»J6 8. Omg, 12 Bfr|S«©S^B3*l$ftKttWIIBlW 
[0 19 6] 



ffiSE4# 2 0 0 1- 3 0 




mm 2] 

?t&m*i * ^w^jasg. (1 9 8 4^) c««©*«k: 

mtmm&O. 5%iIUPYF^5mlCil0 7 CFUiit, 
£\ JfrftS*U&^ (-) fcU 6. 0^©#^ ^b^tlS (+) thf-o § 
[0 19 7] 
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M 


* 

K 
1 

n 


+ 


+ 


+ 


+ 


+ 


+ 


* 

as 


i 


1 


1 


1 


1 


1 


* 

m 
m 

■E 


Bacteroides vulgatus 
JCM5826 


Bifidobacterium adolescentis 
JCM1275 


Clostridium perfringens 
JCM3816 


Escherichia coli 
IFO3301 


Eubacterium aerofaciens 
ATCC25986 


Lactobacillus acidophilus 
JCM1132 



[0 19 8] 
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[0 19 9] 

P$£bT^ffi»:f*ifc*tffcofco *©^JH, ^Eg^«®#tt©WT% & 
[0 2 0 0] 

&±(Dm%fc3 0BM3 3©^*^, ^E3H«. ^PgJ&bT*, flMk $ 

[0 2 0 1] 
[0 2 0 2] 

imnmA-i] 

^OlfX^X C9 (FERM BP-7143) M3©^ 

& 2 6 . 7 ^&/m 1 1 ^timmmmmm i l & @j& l 

[0 2 0 3] 

2 %»IL£ U 1 mMil&S J: o ictt 

fcfc/l/S/tfA&flB*.* PH6. OCMSU 9 5TClC»2 0»lll«?: 
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Wtl^AS'J 0. 2 5ml©#J^-lC&SJ:e)lCiDX., PH6. 0, fiS 
3 5T5T!4 8»mR*S*fc. ^)SfH 5TCCi«libl O«of=t, 

[02 04] 

*A& BJMfcSfey* *>n-*0. 7%. >fyv*b-;*l. 4%, v/P 

m. ainuuf. «*»ifc», &%m> ^m±n. mm. nmm 

o 

[020 5] 
[HMIA-2] 

;i/S/tfZ>£fln;t> pH6. OKlWfiU itlKlo-r5 9— £ r*-^ 
5-; b6 0Lj, ;tf*fc§§) ft«»BJMfc^AS»; 0. 2%KlfcSJ:e>K:itJ* 
9 5"CT?1 O^BISJtSS^ ^Tfl 20TCJC20^|g*-h^l/-^U X 
KH&3 5X3lC^UTDE^4©^b^?:#> i*lKl*««A- 

pH6. 0, aK3 5X5-e'4 8»|«fi05S*fe. 9 5 "ClC»b 1 

[0 2 0 6] 

8 3 ffiSH#2 0 0 1 -3 
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[0 207] 

iswma-s] 

^nifxji<;vx Cll (FERM B P-7 1 4 4) &H§fc6© 

e«jgu s&i 8L<Dmmmmzm®.v. hc, ^o^&ufkisiiu #i& 

• h2//bCM!*fc3(>. 2*tt/mltS:*toWlH««*&lL&|iIJRb*:. # 

tr^-ifj , f-#*£ft#x^jfc££*fcSg) &jW»H»«^A3y o. 2%in 

^ 8 575M9 OTCT'^12 0 1 2 0T3{C 2 0#litf- 

mt ^timmmmm^mmmmm 1 ^ as »; o . 2 5 m 1 ©w&cfc* * e> 
#s^«wb^w^m«3t) &«»a^»i^Aa»; lb^ifcKiftsjidiciDA 

0 , pH6. 0, i§t^3 5VZ4.8mmBLJ&2-#-£ B *<DfcfaWL%:9 0# 
IWIftofetfe, PH5. O,l!5 0t3|:lll;fe«i, a-40bn*/#— fefm OS 

fcySO^ttiPil., 1 7HmRJ8Sii\ *ORJ«*&9 5TCCiIiaib3 0^rafii 

[0 20 8] 

*i/7»^lt H^ftSy, ^3-X3 8. 4%, ^E3H5 8. 1% Z 



84 
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ft^u ir*ffc m**&su fc«*&*f* »Mfcifc*iu 

[02 09] 

PH6. 5JCS8S5b, a-7$?-^ ^-^-A6 OLj 

, yaKIUH) 0. 3%JB*., 9 5Tn?l 5#HK«S*, * 

V>T'l 2 0XJJC2 U-^U M»3 5XJC«l»bTDE»4 © 

« - -f V ^ b % > ^S^S^i £ ft *fcWWW* ft «» H3^* 1 9 ^ 
ASUO. 2 5ml ©itelC Cit!*., Nt^* b 'J >^ 

•y^AS*; i o#^cfc££3icsn;L, pH6. o, s^3 5T*4 sraRjss 

-£©£jfc?£ft9 5^CT*3 O^-Wlftofetft, pH5. 0, $gg5 0TC&CSf^ 

bk^, a-$0i/=iS/*-i?*l i>9:/;*f7i/3f l f7t; 

J , 5c»»«*#ttlSi) ftHJ&fcl 3 0 0 2 4Hi 

£J63«, Htc 2>3i7^-« (]GS&£ Wi/n^-Aj , -f-itlz&fc&X 

s«i9 5icatiib3o«om #*pu »iib-t#e>*isjt«ft» 
^yiK«9o%^#feo 

[0 2 10] 

*S/9y^tt, BJ!M&3».K ^3-^8 4. 2%, S$f«8i6 2. 7% ^ 
ft*U tttMfc M**JMB. MM, «*»Jfc*l* 5fcft». *fcttih*U 
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[0 2 11] 

mMWA-5) 

W <M&& hCR- 13 10 (N a® j , #JVjSJffi3,£#: 

m t=. y jd&k 2 i %^#fc 0 ©Mia »; $5 9 8 %cD3t#egii 

&-£^bTV%fc. 

[0 2 12] 

h&'t6*B8Lt©y:*/l'J:y 1 5 0 kg/cm 2 ©lgJEtCTi«»bfc. £*l 
[0 2 13] 
[0 2 14] 

imnmA-6] 
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[0 2 15] 

6 

[0 2 16] 

wiftfe **u tr«*K «*ny-«*#, m 

tt«JUk ftJWUWfc f!*B&ifc3J> «M&Jfc«. 

[0 2 17] 
[HJSMA - 7] 

^ l/- b«»bT*«*©««ia«i 5 7!rM 6 >J » 5 5 %© 
[0 2 18] 

jR«v^**-c*y, m»«ft«-ff** **** »»fttt- 

seu trm fi*nu-*a*», m&m> 
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[0 2 19] 
[MA-8] 

hy*uni/&&7 4 b^u zi-tfys. ow/v%, FriJ-fcS 
1. ow/v%, y>^-*u^Ao. iw/vi 

A - 12*10. 0 6w/v% SHS*^****' 7imo. 0 5w/v%, 
&tf#fr*>fc5$tfWa : &. sgS3 0L(D7 7 -;*;/#-lC#&2 0LA*Vt, 1 
2 1X3, 2 #SPbTMg2 71CfcLfc^ §1^6 CT 

a@fbfe;tf^/^ yntfx#;i/x en (ferm bp-7H4) © 

g§tilv/v%S:liU SS27X;, P H6. 0#M7. 0*C$*>oo, 
7 2^®^#^#tfc. f©^itl:12 2 0 ^m&Hi^ffl I, 

[0 2 2 0] 

>ryhS^IiT-Mb> ^%^fi©^^l/-b^LT«9 8%# 
[0 2 2 1] 

' o U -£&3ft#, Ml****!, ft*t*A», «*»ifc». 

[0 2 2 2] 
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W0t«B-l] 

M/An-*-£*»A (*5S^?4fc#Biap«li35, rh w\o ) o. 

2111, a-^>j3^fmF (3ft#««5S£*fcjfc^ ftA£ FaG 

^fM^fA (iSSife rr^A/^-Aj ) o. o is*»&*&-ic«-&u 

«!^3I^K:*»T«tt1frH-i*»&»fc. #ABu tm®K#ft*U K8<Z>J5r2 

o 

[0223] 

immmB-2} 

ii£5 5#IK*ff$*i o os»»iciaii#!A-2©*i&7f#fe*^HIMf*^ 

«*©Affi%S::ai\ jR«tt^*<, ^I/%jBiSftv^ft«AK©A-K* 
vy"r-( -T*&So 
[0 2 2 4] 
GHMIB-S] 

75S6^KJeA2MfiS, fc«fctf h WNn-*£#*SAiSi»£fcin*~ Hie 

8 9 »20 0 1- 3 0 7 7 0 1 8 




+ 



4#2 0 0 0-2 3 4 9 3 7 

i&jj n u - a.- >f y # a £ h x & & o 

[0 2 2 5] 

m% i o o mm.mzmmm a - 5 ©#&T*#fc^E:8g 5 #s 6 

a-b-, any, ia5atif0W*MK:^K:iaM*efs* 

[0 2 2 6] 
[^MB-5] 

rjL»*U^j) 5 01IS^1, 1 5 0fiStKC$gj8?U 6 510^3 0^ 

[0 2 2 7] 
[IIflB-6] 

ioms$, a&jc*x>»o. 6 siifp, u>d»o. im&Ms 2-0-a 
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dMWttU tfft. «ftbT«**fffe. **** «fHMf*»S0%©»*S? 

[0 2 2 8] 
M0IWB-7] 

[0 22 9] 
[HJfcMB-8] 

h 4 Otiii, ***X9- 1 0*«M3J:t8M*2 1 
fcTlffc*. 3>^xlCA*lT5 0t;T?2fi««y±*ffe. i©WICl/S/^>0 

[0 23 0] 
[gttffB - 9 ] 
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n»«iA-i<D*is*e#fe**E3«*^»*5oaaiJ, 

[0 2 3 1] 

[«m«B-io] 

<hfv> 

wro-rsi osjhnc, ^ictot, *fcfln*.T*»u &<tfc 
1 4 mra »a - 3 ©*tt^#fe#«ia«**s/ 5^5 WA® 

[02 3 2] 

ioo m*g&> >r - ^ h 2 m*$> 5 ssiis, a - 1 

[0 2 3 3] 

WB«S«B-1 2] 
<AA> 



9 2 
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&m> mm vv&s A - 5 otttttwwam sTsmes* 

o 

[0 2 34] 
[«ft«B-13] 

h s j ) i m*mz. mmmA - 6 oxmxn&mmiate 5 #m 6 

[0 2 3 5] 

wdiflrB-i43 

^ 6«» b feSP3» fe ^ 1/ - b 6 0 75M 6 4 TC T*§&« U ft 

6*iSifcRfP«lS*»C*fbT:, HS&2 2©#iSlCfllDT#fe*RE9ll«*» 

« 5 #M 6 ^TK^^^m^^T v * £i®Sg bfco *7n v V zmmKfr 

tfT»*fllU »*fP*&ftfe. 
[0 2 3 6] 

v *a», ? 1/5 v * ^ *m* *<ofe* o u b 

[0 2 3 7] 
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<®m> 

[0 2 3 8] 
[0 2 3 9] 

aX(Df»J%i#^ A»H©»lc 1 0 075M1 0, 0 0 0«ic#* 

[0 24 0] 
H6JSHB-16] 

y y * y > 5 sawi a - 8 oim*n&*Ms* 5 #m e 
^» urn n^^iitt hy*^*>»^y*y>ioM 

* feflWSSCtto Tftiftttff U iftic L -%m 2 MM3> 

1, 3-^l/>^y 3-^5|iMJ:«6 6fi*SU*iO^ 

[0 24 1] 
UWMIB-1 7] 
<III> 



9 4 
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>2 5«g$, ^^s/x^i/^y^if*>99i/-bo. 52*9, ^ 



mfi^iTO^o. 0 5fi*»**13S»i:»^bTlMI»*#fc. * 

[0 24 2] 
[HifcMB- 1 8] 

nifeWA - 6 <D%mx*mt~mv<wm 5 #m 6 ai»^ i o o mmb> h u 
6 2 o oaagp, vKhTh^x-xTS^nftz o oa*$, 

»*IP*t 2 7 0 Sfi^> MtfrfL 2 0 9 239, HJ 9 A 4 . 4 Iil> 

«ft*iJ9Al. 82*9, «rr$r*5/tfA4MHfc *rs>o. 0 111 
35, r^a;nf>ith'J^o. ^^>E7tf- b o. 6Sfi 

SSfcitf-nf^?^ KO. 0 4M*§P*^^SS2^$:M^b, 

[0 24 3] 

#sb, *«ra«icj:yi»?Bfttt©*«rt»ift&«ifti'- «Muiic**ifciw 

^&5„ 1£&£*&1 5 07JrM3 0 Oml bTifclfr&fcU SPIft 

[0 2 4 4] 
[*»«B-19] 

7 % tf U > 5 0 fflKICg&ft! A - 7 ©*^T*#fc^E9il 5 #M 6 

^IBKliytf&bT^S 5. 2 5mm, 1&6 8 0 mg©&8!l&iS3ibfc. 
[0 2 4 5] 
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[0 24 6] 
■ [HBMB-2 0] 



*A i & o m g ofttt.ft** £ u z*uc»MI a - 7 a*&eftfe«*a« 

5»M6*7MS«»*4-0««», (WmzOJi) 2**95. * 

3 OESSP, 2 B«Ma3*t«ft^*>8ft»»*»6ft6T»W«*)B 

[0 24 7] 
[»*B-2 1] 

mmmh - ? ©*«-e#fc*waii 5 e ^*^it«&* i o o * * 
in*.a-&u hjci ow/v%^9>*iffll2oo«*»ftlBA.Ta^u ai 

[0 2 4 8] 
[0 24 9] 

9 6 ffiSEW20 0 1-3 0 7 7 0 1 8 
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) -a-D-^Jbnif^/iz/U- (1~>3) -a-D->fJVn\Z5J */fls- (1 
-*6) - a-T)-ffJVn\f.=y ) (l-*3) —a —D — tfA/ZUf 1 ?/ i/Jb — 

Mf&mtzm-tz. *»WtCJ:tl«, £*±#M&-!Nf *n {->6) -a-D-^ 
^ntf^yi/^/- (l->3) -a-D-trX/mf? J S/to- (l-»6) — a - D 
-yjlnV^J (l-»3) -a-D-^n^;^- (l-»} ©#it 

& t\ wvwt'fe^ mm*fflt# % .m&<ffi& % nsft 
si, nt*B8fion, mm> &mm> mmitmm^iftLx. &mmik® 

[0 2 5 0] 

[02 5 1] 
[12^1^3 

0 SEQUENCE LISTING 

<110> Kabushiki Kaisha Hayashibara Seibutsu Kagaku Kenkyujo 

<120> a —Isomaltosylgluco— saccharide— forming enzyme, its preparation 
and uses 

<130> 10085402 

<160> 10 
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* 



2 000-234937 



<210> 1 
<211> 9 
<212> PRT 

<213> Bacillus globisporus 
<400> 1 

Tyr Val Ser Ser Leu Gly Asn Leu He 
1 5 
<210> 2 
<211> 10 
<212> PRT 

<213> Bacillus globisporus 
<400> 2 

lie Asp Gly Val Tyr His Ala Pro Asn Gly 
1 5 10 

<210> 3 
<211> 10 
<212> PRT 

<213> Bacillus globisporus 
<400> 3 

He Asp Gly Val Tyr His Ala Pro Tyr Gly 

1 . 5 10 

<210> 4 
<211> 8 
<212> PRT 
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<213> Bacillus globisporus 
<400> 4 

lie Asp Gly Val Tyr His Ala Pro 
1 5 

<210> 5 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 5 

Asp Ala Ser Ala Asn Val Thr Thr 

1 5 

<210> 6 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 6 

Trp Ser Leu Gly Phe Met Asn phe 
1 5 

<210> 7 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 



9 9 {Bf#20 0 1 - 3.0 7 7 0 1 



#2 000-2 34937 

<400> 7 

Asn Tyr Thr Asp Ala Trp Met Phe 

1.5 

<210> 8 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 

^ <400> 8 

Gly Asn Glu Met Arg Asn Gin Tyr 
1 5 

<210> 9 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 



<400> 9 

lie Thr Thr Trp Pro He Glu Ser 
1 5 

<210> 10 
<211> 8 
<212> PRT 

<213> Bacillus globisporus 
<400> 10 

Trp Ala Phe Gly Leu Trp Met Ser 
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[02] 

• [03] 
[04] 

[05] 
[0 6] 
[07] 

#*MIcdjWI/:* tr^jK^C 9 ft&© a ->f V v;v h S/^^nttJt 

[08] 

zmWnX* to* tf */fc>X C 9 Ifi3fc© a - -f V h $/;i/$Ol/3«$t 

£«H© P H&Jtffi &j*i*Bn?&*. 
[09] 
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#2 000-2 34937 

4 

[010] 
[011] 

#&ig© w /i/x 9 n c 9 *&&© a ->f h *;w»**© 

[01 2] 
[013] 

#3P£©A^/i/X ^nm>^ci l fi5K©a->f ye/H^/u^aS 

^^#^©^?S'&^&^^^®^ S: ^' r0T * $>So 
[01 4] 

[01 5] 

0 *««i©/^/i/:*. yntr^^>^ci ifi*oa-fy^bs/^3i 

JK£j£^Si©Mg^c3£ffi£Bt'0T*&S. 
[016] 

[01 7] 

©»*«ttK:R«i"a«©*»*w , rH'c»s. 

[018] 

©g£H&ttlc&£t p H©i^i£^1-0T*&5. 



10 2 



fflSEtf 2001-3077018 



+ 



§20 0 0-2 3 4 9 3 7 

[019] 
[020] 
[02 1] 
[02 2] 
[02 3] 
[024] 
[025] 
[0 2 6] 
[02 7] 

*«ll0**Htt 5 6 **fS*R»*fc««*»* bfe * * OlilW 
[02 8] 

! 0 3 mSE# 2001-3077018 



#2 0 0 0 — 2 3 4 9 3 7 

[02 9] 
[03 o] 

^mmeWKam snme $*mm* ft 4 o x: -e tt#e»tim 

[03 1] 

*««0*RBIII5 7>M6#*IS*»*ftl 2 OTJT?*fflWbT#&*l** 
[03 2] 



104 
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[«h*i mm 
[an 



($2 0 0 0-23 4 9 3 7 




1 
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[02] 




1 1 1 1 I 1 T— J I • • ' I 

5.5 S.0 4.5 



PPM 

I' ll — r 



4.0 



3JS 



vim (ppm) 



2 
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#2 0 0 0 — 2 34 9-3 7 



[05] 




: &m (°c) 



4 JHE#2 0 0 1 - 3 0 7 7 0 1 8 



4$2 0 0 0-2 3 4 9 3 7 



[0 6] 




5 



fcU^Z 001-30770 1 8 



#2000-234937 

[07] 
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mi 0] 




4 5 6 7 8 9 

PH 
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[HI 1] 
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[013] 



150 




30 40 50 60 

;SJg CO 
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#2000-2 3 4 937 



[HI 4] 




5 6 7 8 9 10 
PH 
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J$2 0 0 0-2 3 4 9 3 7 



[HI 5] 




30 40 50 60 

jgjg (°C) 



Woo l 



-3 0 77018 
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if#2 0 0 0-2 3 4 9 3 7 
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[02 6] 
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